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Abstract of thesis entitled: 
An Economic Analysis of Birth behaviour in Hong Kong 
Submitted by LAI Tak-chi 
for the degree of Master of Philosophy in Economics 
at The Chinese University of Hong Kong in June 2000 
This thesis is an empirical analysis of determinants of fertility in Hong Kong. The 
study will be divided into two parts—cross section and time series analysis. In the 
cross section analysis, besides the linear regression model, two count data estimation 
models are estimated by using data from the 1996 Population By-Census. It is found 
that the parental educational level has important impacts on fertility. The higher the 
parental education level, the lower the fertility. The effect of education on fertility is 
larger for the young cohort. Also, the results show that the recent count data models 
perform better than the linear model. Moreover, the child quantity has a negative 
effect on child quality but not the reverse. In the time series analysis, the data from 
the monthly digest are adopted. We use the method of cointegration for our time 
series analysis. It is found that the divorce rate and the housing price play an 




section和 t ime series的硏究。在cross section的硏究中，除了一般的線性模型， 
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Chapter One: Introduction 
One of the most important determinants of long-term economic development is 
population growth. It affects economic development of individual nations and the 
world economy in various aspects. Higher population growth will leads to housing 
problem; it may increase the dependence ratio; it also affects GDP per capita and size 
of labor force. Many countries, especially the less developed one, like China and 
Vietnam, are attempting to reduce the population growth. It is important to find out 
factors that can stimulate the growth of population, such as crude death rate, 
migration rate, immigration rate and infant mortality rate. Among various factors, the 
t 
most crucial one is fertility, our focus of analysis. 
Many scholars carried out studies on birth, such as Becker (1960), Easterlin (1973)， 
and Yen (1992). There are debates about the supply and demand factors determining 
fertility. For instance, the Chicago-Columbia School suggests that time cost of 
females is crucial to the change of fertility while the Pennsylvanian School of 
Thought realizes that the change in attitudes is the most important determinant in 
fertility. Also, there are various statistical methods in the empirical analysis of 
fertility-- Ordinary Least Square, Tobit and Poisson regression methods. Different 
methods have its merits and demerits; debates still remain. 
This is a quantitative and economic based study to analyze different determinants of 
individual fertility and decision of birth. Empirical research about the fertility 
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decision in Hong Kong is worthwhile to study since there are only few papers for the 
analysis of the reproductive behavior in Hong Kong. 
Hong Kong is one of the most prosperous cities in the world. On 1 July 1997，Hong 
Kong became the "Special Administrative Region of the People's Republic of 
China ” Although Hong Kong is a part of China now, its demographic situation is 
quite different from Mainland China even though they have similar cultural 
background. The most remarkable demographic aspect of Hong Kong is the low 
fertility of which the average level has been kept at around 1.5 since 1981. The crude 
birth rate, from 17 lives births per every thousand of population in 1981 declined to 
10 in 1996. The number of births per woman has been decreased from 3.41 in 1971 
to 1.19 in 1996. It decreased by 2.87 times. The fertility rate in Hong Kong is even 
below the replacement level. Compared with other developed countries and it's 
motherland, the current fertility level is obviously low (see Table 1). 
Table 1: Total fertility rates of Hong Kong and selected low fertility economies, 
1981-1996 (Number of live births per 1000 women) 
Economy |81 |82 |83 |84 |85 |86 |87 188 |89 |90 |91 |92 |93 194 |95 |96 
Hong 1930 1860 1720 1560 1490 1370 |l310 1400 1300 1270 1280 1350 1340 11360 1300 |1190 
Kong ：  
Japan |l720 1760 1 7 ^ 1800 174 1720 1690 1660 1570 1540 1530 |1500 1460 1500 1420 1430 
Sweden 11630 1620 1610 l650~ T t ^ T t ^ 1840 1960 2020 2 1 ^ 2 1 2 0 120^2000 1890 1740 1610 
否 1 6 2 0 "l96Q 1760 1870 1770 "17^1780 1750 1710 170Q~ 
United 1810 1780 1770 1770 1800 1780 1820 1840 1810 1840 1820 1800 1760 1750 1710 N.A 
Kingdom  
Mainland 3000 2300 2300 2200 2400 2500 2600 2500 2400 2100 2400 2000 2000 1950 1800 N.A 
China | | | | I I I I I I | _ _ _ J _ _ _ 
Source: Demographic Trends in Hong Kong 1981-1996, Census and Statistical Department 
Also, from Figures 1 and 2, we can see that both birth rates and total fertility rates are 
experiencing a decreasing trend. 
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Figure 2: Crude Birth Rate, 1971-1996^ 
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In the line of the observations on the total fertility rate and the crude birth rate, the 
age-specific fertility rate also shows a decreasing trend, (see Table Two). 
‘The data source is from Demographic Trends in Hong Kong 1981-1996 by Census and Statistical 
Department. It is the number of birth per woman. 
2 The data so urce is from Demographic Trends in Hong Kong 1981-1996 by Census and Statistical 
Deportment. It is the number of birth per thousand of women. 
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Table 2: Age-specific fertility rates, 1981-1996 
AGE GROUP  
Year |15-19 |20-24 |25-29 |30-34 |35-39 |40-44 |45-49 
Number of live birth per 1000 women  
1981 111.7 |85.9 |153.0 |97.3 |34.4 |6.8 |Q.7 
1982 — 10.0 80.3 149.4 94.4 34.7 6.2 0.6 
1983 9.8 — 7 5 . 7 — 140.0 86.7 30.5 —5.0 0.6 
1984 一8.4 63.8 126.9 52.3 ~28.6 5.0 0.3 
1985 ~8 .3 58.4 121.7 27.7 4.7 0.4 
1986 7.0 4^.6 TTI.9 78.5 26.9 4.0 ^  
1987 6.2 石.7 T06.1 26.8 4.3 0.2 
1988 6.4 111.8 88.6 29.2 — 4 . 9 ~0.3  
1989 6.1 40.4 TOO.I 恐.3 29.0 4.9 ^  
1990 5.9 —39.9 99.2 80.0 28.3 4.4 ~~"5T 
1991 6.5 3^1 97.4 81.2 30.4 4.5 ^  
1992 6.6 45.4 99.9 84.9 31.0 4.6 ^  
1993 6.9 49.2 84.0 31.1 4.7 ^  
1994 6.6 石.7 86.7 31.8 4.5 ^  
1995 5.9 42.6 JOA M.l 31.9 JJ 0.2 
1996 |5.9 \3i.l |82.1 177.1 |30.7 |4.8 |o.2 —  
Sources: Demographic Trends in Hong Kong 1981-1996. Census and Statistical Department 
From the table, we can see that the decreasing trend of the fertility rate happens at all 
age groups. By the same token, the order of live births also decreases at the 
meanwhile. Preferences towards a small family lead to the curtailment of high-order 
births. Figure 3 shows that percentage of higher order live birth is decreasing while 
increasing for the first and second order. 
Figure 3: Percentage distribution of order of live birth  
Percentage distribution of live births by order of live birth, 1981-1996 
First order live birth ..Second order live birth 
6 0 Third order live binh Fourth order live binh  
f 40 …“一……：：：：：；……厂:.：.二二：：二二•：：：：.—二 -.… 
C 
CL> 
I 20 - 一 _ _ _ 
Q I 1_ , I I I I ！ ‘ ‘ I ‘ I I 丨 ^^ 
1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 
“ Sources: Demographic Trends in Hong Kong 1981-1996. Census and Statistical Department 
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Unlike China, low birth rate of Hong Kong is not resulted from the government 
policies. The implementation of family planning program is mainly through 
propagation^ and resources spend on family planning are limited. With low level of 
fertility rate, it is more typical for parents in Hong Kong to determine whether to 
have children or not instead of decide how many children they want. 
Theoretically, there are many determinants of fertility, e.g. age of wife, wife's 
income, husband's income, child mortality rate, saving rate, parental education level, 
religion, divorce rate...etc. The sharp decline in fertility in Hong Kong may be 
caused by various factors. For instance, the higher educational background"^ of 
female leads to more job opportunities to them and delays marriage, which shortened 
the period of childbearing exposure for women. Also, with the threat of divorce (the 
divorce rate is increasing as in Figure 4), women decide to have less or even no 
children so as to get rid of being single parents in case of divorce. Moreover, the 
deferred marriage (as seen in Figure 5) of the women nowadays will shorten the 
childbearing exposure for women. Comparing with other countries, the median age 
of marriage in Hong Kong increased rapidly from 70s to 80s and stabilized at the 90s. 
The proportions of married women dropped remarkably at the younger age. There 
were 69% of women at the age between 25-29 married at 1981, which dropped to 
47% in 1996. As the result, fertility rate increasingly concentrated at the age group 
3 The propagation of the family planning program is done by the Family Planning Association of 
Hong Kong. 
4 The percent of women attend secondary education has increase from 51 percent in 1986 to 64 
percent in 1996. 
5 
30-34 but decrease sharply at the age group 20-24. 
i^igure 4: Crude Divorce Rate  
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Sources: Hong Kong Monthly Digest. Census and Statistical Department. 
Figure 5: Median Age at First Marriage 
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Sources: Demographic Trends in Hong Kong; Statistical Abstract of the United States 
1975-96; Demographic Yearbook 1979-95. 
This thesis will analyze the determinants of fertility in Hong Kong using cross 
section and time series analysis. In the cross section analysis, the 1996 population 
data By-Census will be used. Also, two different aspects of the birth behavior will be 
analyzed, namely, the decision of whether to have children and the decision of how 
many children to have. In the time series analysis, the discussion is based on the 
dataset from the 1976-1996 Hong Kong Monthly Digest by the Census and 
Statistical Department. 
6 
The thesis is organized as follows. Chapter Two will review the economic literature. 
It will follow by the discussion of the data sources and their limitations in Chapter 
Three. Cross section analysis will be found in Chapter Four and Chapter Five. In 
Chapter Four, the decision of birth will be discussed based on a Logit model while 
the fertility behavior will be analyzed based on Count Data models. Chapter Six 
presents and discusses the empirical results of the time-series model. Conclusions 
will be provided in Chapter Seven. 
/ 
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Chapter Two: Literature Review 
2.1 Theoretical Approach of Household Fertility Decision 
The classical economic demographic model was developed by Malthus. His theory 
of population hypothesizes that demand for children is an increasing function of real 
wages. Also, resources constraint and deaths (positive checks) will check population 
growth. As the Malthusian theory was not suitable to explain the real situations, other 
classes of demographic theories were developed. 
/ 
Children demanded by individual households could be viewed as demand for 
consumer durables (Becker 1960). An individual household makes fertility decision 
by maximizing the net expected return from children, both psychic and pecuniary 
return over their life upon the time and biological constraints. The analysis of fertility 
behavior is nothing more than the neoclassical model of consumer demand. Parents 
will consume children when the marginal utility derived from them equal to their 
shadow price (Mincer 1963). There are two mainstream schools of thought: the 
Chicago-Columbia School of Thought, which was based on Becker's assertion, 
emphases on the demand-side factors while another influential school of 
thought-Pennsylvania model, takes the supply-side factors into consideration. Huan 
(1997) argued that the main difference of two schools is their assumptions on the 
preferences for chi}dren--"the Chicago-Columbia model assumes that preferences are 
exogenous, while the Pennsylvania model assumes that they are systematically 
\ 
8 
influenced by education, ethics, religion and other variables" (see Huan 1997). 
In the following, we will discuss some determinants of fertility and some estimation 
methods use in the fertility analysis. 
Women Time Cost and Educational Level 
The women time cost and education level are important to fertility. In the early study 
by Malthus, fertility is mainly determined by the age of marriage, the frequency of 
coition during marriage and parent's income. The neoclassical theory suggests that 
household fertility decision is determined by child cost, income of the parent and the 
socioeconomic characteristic of the couples. One important finding is that women 
time cost (Becker 1960, Mincer 1963) is one of the crucial components to the price 
of rearing children. This analysis of the time allocation and the demand for children 
indicates that childbearing is a relatively time intensive activity. Women with higher 
income associates with higher time cost, hence face a higher shadow price of 
children. 
Mincer (1963) first suggests that wage of woman can be used as a proxy for her time 
cost. The wife's education attainment is predicted to be directly related to her time 
cost and inversely related to fertility. Wang (1988) uses the data of Hebei Province 
from 1982 survey. He finds that there are four important determinants for fertility, 
namely, the educational level of women, the age of women, the age at the first 
marriage and the child mortality. Negative relationship with fertility is found for the 
9 
variable of women education. In other word, the higher the women's educational 
level, the lower the fertility. Most empirical studies (Martine (1996), Olsen (1994), 
Herz and Khandker (1991)) support this neoclassical analysis. However there are 
also some exceptions. 
Zhang (1990) estimates the econometric model based on the micro-economic theories 
with Chinese data. In his model, women are divided into three cohorts by their ages. 
In the aspect of education, the results are different between the cohorts. Negative 
relationship holds for the older and younger cohorts, but for the middle cohort 
(current ages between 25 and 34) the relationship between the educational level and 
fertility takes the J-shaped form. ‘ 
Huan (1996) finds that the husband and wife's income is not important to the decline 
of fertility in Vietnam. This implies that the effect of husband's education is mainly 
through its impact on the preferences, not through wages. Kerry, Chai and Kusol 
(1994) shows the wife's educational level does not has significant effect on the 
probability of having a second birth. 
Cheng and Nwachukwu (1996) apply a Taiwan data set and the Hsiao's version of 
Granger causality method, finding that more education does not Granger-cause lower 
fertility. This implies that education and fertility may be just highly correlated but not 
necessarily causally linked. 
Also, Cochrane (1979) reveal that education does not have a uniform inverse relation 
10 
with fertility. The effect of education on fertility is effective only when the potential 
supply of children greater than the demand. Also, the negative effect of education on 
fertility may not occur in the rural area where high-status jobs are rare. 
Income 
Theoretically, parent's income is a crucial determinant of fertility, however the effect 
of income on fertility decision is less obvious. Children are normal goods to their 
parents (Becker (1973)). So an increase in family income should have a positive 
effect on the fertility. But increase in income can also lead to the negative price effect 
on the fertility decision as the price of rearing children raises with income. 
Willis (1973) proposes that the negative price effect can overweight the positive 
income effect and hence produce an inverse relationship between fertility and income. 
Becker and Lewis's (1973) quantity-quality approach realize that since parents 
derive utility from the quality as well as the quantity of children. Therefore，the 
effect of income on fertility depends on the income elasticity demand of child 
quantity as well as child quality. The increase in expenditure raises the cost of 
rearing children and hence decreases the demand for children. Many empirical 
studies have been carried out to test the relationship between income and fertility. 
Wang and Famoye (1997) analyze the fertility decision based on observations from 
the 1989 Panel Study of Income Dynamics, find that the effect of family income on 




For developing countries, child mortality plays an important role in fertility decision 
and is positively related to fertility. Parents will have more children than they desire 
so as to have replacement. Studies were carried out to test the relationship between 
the child mortality and fertility. Al-Qudsi (1998) relies on the variety of panel and 
micro level data to analyze the demand for children in Arab countries and finds that 
child mortality is statistically significant and positively affects fertility. 
/ 
Parents Preference 
Besides the above determinants of fertility, Easterlin's (1975) theory emphasizes on 
the taste or the preference of parents towards the number of children. It points out 
that the decision of giving birth is depended on the comparison between the parental 
childhood living standard and their current living standard. The parents will desire 
more children if they can give their children better feed than their own childhood and 
vice versa. In other word, taste is no longer exogenous in fertility behavior. His ideas 
have been test empirically by several studies. 
Zhang (1990) analyzes the determinants of fertility in China. He concludes that when 
the women who spend their childhood in rural area have higher fertility than those 
spend their childhood in urban area. This is consistent with the Easterlin's hypothesis 
12 
that preferences for children are also shaped at the parents' childhood. 
However, Retherford, Ogawa and Sakamoto (1996) argue that changes in the fertility 
related values do not have much effect on the fertility of Japan. The fertility decline is 
mainly due to changes in the economic and social factors, e.g. the wages and 
educational level. The change in fertility related value does not have a significant 
impact on fertility decision. 
Fertility Regulation Cost 
Easterlin and Crimmins (1985) postulate another interesting issue, which concerns 
！ 
the idea of fertility regulation cost. They decompose the fertility regulation cost 
into two types—psychic costs and market costs. The psychic costs include the 
displeasure from the practice of fertility control，for instance the abortion whereas the 
market cost include the time and money costs associated with fertility control. 
Family planning program lowers the market cost and hence raises the strength of the 
motivation, the closer the actual number of children relative to the parents desired 
and the lower would be the unwanted child. Many studies have been carried out to 
test the effect of family planning policy on the fertility. 
Al-Qudsi (1998) suggests that large penalty imposed by the government is useful to 
reduce the fertility. Schultz and Zeng (1994) use the data of the “In Depth Fertility 
Survey (1985)” of China to test the effect of local family planning program on 
13 
fertility. He regresses the fertility rates on different independent variables. The 
fertility is lower where health and family planning services are more readily available. 
The government programs of health and family planning in the local village or 
community cannot fully explain the variation in fertility, but local variation in the 
social programs have statistically significant and interdependent effect on fertility. 
Martine (1996) carries out the empirical research in Brazil. The result shows that 
influences of the government population control policy are negligible when 
comparing with the indirect impact of modernization program. Therefore, he 
concludes that fertility will decline at the process of modernization and the 
large-scale family program is not necessarily needed. 
Gender Bias 
Fertility decision is also related to gender bias. The desired sex preference affects the 
number of children demanded by the parents. Parents may continue to have children 
until they have the desired number of particular sex. This phenomenon is common in 
the Asian countries, e.g. the son preference in China (Zhang 1990) and Korea (Laren, 
Chung, Das 1998). 
Davies and Zhang (1995) build up a model with isoelastic utility and pure preferences 
for son, find that if parents can practice gender control, they will have a larger family 
size than if the sex selection techniques are unavailable. It may because the son's 
earning opportunities are better that daughter's and hence worth to invest. 
14 
Access to Capital Market 
Many theories rose to explain the fertility behavior. For instance, the old age security 
hypothesis children are treated as capital goods. Unlike the neoclassical model the 
number of children does not enter into the utility function of the parent. The parents 
rear children just because of the investment purpose, and realize that children would 
have financial return to their parents at the old age. If there is better access to capital 
market, the function of children as capital good become less important. Zhang and 
Nishimura (1991) analyze the effect of the introduction of a capital market and the 
public pension program on the number of children. They find that the validity of the 
old age security hypothesis depends on the parameters of the utility and the cost 
function. 
Child Quality 
The quantity-quality theory, which is initiated by Becker and Lewis (1973), assuming 
that parent maximizes their utility that is a function of child quantity, child quality' 
and the quantity of other consumption goods. They find that observed income 
elasticity of demand for child quality is higher than observed income elasticity 
demand for quantity. Many empirical studies tried to explain the relationship 
between the quality and quantity of children (see Hanushek (1992), Becker and 
Tomes (1976) and Dekle (1990)). 
^ The year of child schooling is usually used as a proxy for child quality, but it may not be a good 
15 
Religion 
Becker's theory of consumer behavior on fertility has taken the social norms as given. 
However, many non-economic factors affect human behavior, e.g. the religious 
affiliations of people. Religion itself can affect fertility behavior through shaping 
parent's norm toward abortion, psychic costs of fertility control, desired family sizes 
and gender preference. Also, compatibility of religious belief between spouses 
affects the optimal amount of investment in marital-specific capital, children in 
particular. For instance, a couple with low level of religious compatibility may have a 
higher expected probability of marital dissolution, which in turn may decrease the 
amount of investment in spouse-specific human capital. Many studies found that 
/ 
religion is an important determinant of marital fertility. 
Lehrer (1996) using the U.S data, show that fertility of Mormon women is 
significantly higher than those with other religious affiliation. Also, the fertility of 
Catholic women is significantly higher than their ecumenical and exclusivist 
Protestant counterparts. 
Mosher, Williams and Johnson (1992), using the U.S National Surveys of Family 
Growth (NSFG), find that the total fertility rate of Catholic, owing to later and less 
frequent marriage, was only about one-quarter of that of Protestant. Also there were 
differences in fertility rate within the same religion; Hispanic Catholics have 46 
percent and black Catholics have 31 percent more children (1.58 and 1.41) than 
proxy under several conditions (for details, refer to Behrman (1987)). 
16 
white Catholics (1.08). 
2.2 Modeling of individual household fertility decision 
The fertility decision of individual household has been modeled in different 
statistical ways. Zhang (1990) estimate the fertility patterns in China using the least 
square and maximum likelihood Tobit. Schultz and Zeng (1994) used a non-linear 
Ordered Probit model for the analysis of cumulative fertility. Hirschman and Guest 
(1990) study the fertility determination in four Southeast Asian countries with the 
use of multivariate multilevel models. 
/ 
2.2a. The Linear Regression Model 
Owing to simplicity, the conventional used regression model for fertility analysis is 
the linear regression model (LRM) with a systematic component E(N|X)=Xy6?. The 
most common used least squares model is Ordinary Least Square (OLS). The 
functional form is stated as follow. 
Ni 二 a +Xi +ui 
where N-, is the number of live births to woman i, Xi is a vector of explanatory 
variables. yS is a vector of slope coefficients，a a scalar constant, and ui an error 
term commonly assumed to have a normal distribution with mean zero and variance 
17 
a2. 
2.2b. Count Data Models 
In recent studies, the modeling of fertility decision has followed the type of count 
data model, e.g. the Poisson and ordered-response models, as potentially better 
specifications for demographic data. Winkelmann and Zimmermann (1994) point out 
that many key demographic variables, such as the number of children, the number of 
divorce and the labor mobility only take the integer values. If the dependent variable 
is discrete, the OLS and the Tobit models can only be approximation to the data 
/ 
generation process whereas the ordinal Logit and Probit models are computationally 
feasible only when the number of different categories is not too large. The merit of 
the use of the count data model is that it accounts for the intrinsic nature of the 
dependent variable and allows for a parsimonious modeling of the data generating 
process. 
-STANDARD POISSON REGRESSION (SPR) 
In the Poisson model the probability that Ni equals n is given by 
一义/ jj/7 
Pr [N. = 二 0，1，2….. 
‘ ， n\ 
18 
where Nj is the number of live births, and Aj is a function of explanatory variables 
and constant. It is specified in a conventional way: A. = exp(Z)o + X.jS), where 召 is 
a coefficient vector and bo a scalar constant. J3 and bo can be estimated by 
substituting ^ox X- in the probability equation and applying MLE method. In doing so, 
we write the probability function in the log-likelihood form: 
/yiL 二 X； , [ N j X ^ B - e x p ( X ^ B ) - In{N, ！)]， 
‘ w—1 
where the coefficients are estimated by maximizing the InL function. 
The specific merits of the Poisson regression model, as indicated by Winkelmann 
and Zimmermann (1994), are many. First，it captures the discrete and nonnegative 
nature of the data. Second, it allows inference to be drawn on the probability of event 
occurrence. However a weakness of the Poisson model is that the conditional mean 
and variance of the dependent variable is constrained to be equal. This assumption is 
often not truth in practice. If the mean is larger than the variance, the 
under-dispersion occurs and over-dispersion holds for the reverse. In solving the 
problem of over or under-dispersion, other methods can be adopted, e.g. the negative 
binomial regression is used to handle the data with over-dispersion. 
-NEGA TIVE BINOMIAL REGRESSION (NBR) 
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Another commonly used model for count data model analysis is the negative 
binomial model, which is more flexible than the standard Poisson model and is 
frequently used for those data with over-dispersion. The negative binomial model is 
as follows. 
� r(a + n) ( a V f _A_Y 
where Nj is the number of births with 
a = 力 and = exp(Z^ o + ^ . f i ) where b � i s 
a scalar constant and 0 is coefficient vector which can be estimated by MLE. Even 
through the negative binomial can handle the over-dispersion count data, the problem 
of under-dispersion still remains. / 
-GENERALIZED POISSON REGRESSION (GPR) 
In order to solve the problem of over- and under-dispersion, Wang and Famoye 
(1997) suggest the use of Generalized Poisson Regression model as it can achieve 
better goodness of fit and leads to more efficient parameter estimated when 
comparing with SPR and NBR. The GPR model is presented as follows. 
The probability function of the response variables ]^‘，which is a discrete number, is 
given by 
y； 二 0，i，2，3…. 
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and /iy 二/iyO�二 exp(/ry/?)，where Xj are explanatory variables and y^  is a 
vector of regression parameters. The term a is called the dispersion parameter, which 
can be estimated simultaneously with the coefficients in the model. The variance and 
the mean of the dependent variable Ni is given by 
and 
E叫Xi�二… 1 
The generalized Poisson model is an extension of the standard one. When the term a 
is equal to zero, i.e. the B{N,\XJ) = then the probability function 
reduces to jjj ( - ^ ) e x p / / y , which is the SPR. This is the 
Ni • 
equi-dispersion situation. For a >0，i.e. E{NI\X<V{NI\X, then the 
over-dispersion exists. By the same token, when A <0’ i.e. B{NJ\XJ) >V{NJ\XJ), 
it represents the count data with under-dispersion. a is called the dispersion 
parameter and we estimate it with the scalar constant and regression parameters by 
the maximum likelihood estimation method. 
In estimating a and/?'s in the model, we have to write the GPR model in the 
log-likelihood form: 
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JL Li. u(\ + ay.) 
L n L { a J , y . ) = T y, l o g ( — ( / , - l)log(l + ay；)- ^ ^ - log(y, ！) 
^ 1 + ocjUi 1 + aid. 
the values of a , / ? ' s c a n be estimated by the MLE. 
-ORDERED-RESPONSE MODEL 
Besides SPR, NBR and GPR, Winkelmann and Zimmermann use ordered-response 
model to handle count data. The ordered-response model can be shown as follows: 
/ 
V； 二 +巧， 
where V- are the latent variables and Fis a vector of coefficients and s-an error 
term. 
y* can be interpreted as the ith women's utility function. The probability that Ni 
equals n is the probability that V- falls in a corresponding range. The disadvantage 
of the ordered response model is the difficulty in the interpretation of its coefficients. 
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2.2c. GOODNESS OF FIT 
-AIC 
Many models can be used for the analysis a given set of data. It is necessary to 
compare their goodness of fit so as to choose the most appropriate model. Several 
measures of goodness of fit have proposed. AIC is one common measure of the 
goodness of fit in the literature which is defined as AIC二-LnL+K where LnL is the 
value of the log-likelihood function of the model being estimated and K is the degree 
of freedom. The smaller the AIC, the better the model. 
/ 
-PSEUDO-R" 
Another measure of the goodness of fit is the Pseudo-R^ which is defined as: 
where y is the dependent variable, 二 ) 二 expU^.y^)，and a is the 
dispersion parameter. Also the are the log likelihood 
function for the estimation^. 
The higher the K^GAQ better the model. There is another Pseudo-R^ which is defined 
as: 
6 For the detailed definition of the Ro\ refer to Wang and Famoye (1997) 
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d 2 _ 1 人 P 
A 0 
_ A  
where xl = va r (y ) ) /y , and xl 二 T M r ⑶ P i and var(y) are the 
mean and the variance of Y respectively. Similar to that of --the higher the value 
of R]，the better the moder. 
In the empirical research, different model are adopted. For example, Huan (1996) 
estimate the determination of fertility in Vietnam. In addition to the convention linear 
model, he uses the nonlinear model of Poisson and ordered-logit. He finds that the 
values of estimated coefficients of many variables are close between those of the 
Poisson and ordered-logit model but not the OLS; even the sign is the same. Also, 
the Poisson and ordered-logit models perform better than the OLS model by using 
the Akaike Information Criterion (AIC) as measure of the model performance. 
Also, Al-Qudsi (1998) studies the fertility determinants in the Arab countries with the 
panel and count data model. He finds that in face of the over-dispersion，Poisson 
model is better than the Negative Binomial model since it has a lower value in the log 
likelihood test. 
7 The Pseudo-R^ is designed for measuring the goodness of fit of the Poisson regression, we can 
adopted the simple R^ in the least square estimation. 
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2.3 Summary and Implications 
Many empirical studies found that the women's education level is the most important 
determinant of fertility. In Hong Kong, education is common and the illiteracy level 
is low, so the education may also be an important determinant of fertility in Hong 
Kong. 
Unlike China, the low fertility rate in Hong Kong is not due to the government 
policies. To analyze the reasons of the low fertility rate in Hong Kong, an in-depth 
research is necessary. In the following, we try to analyze determinants of fertility and 
of birth in Hong Kong by several econometric procedures so as to get some insight to 
the fertility pattern in Hong Kong. Before doing so, we will take a look at the data 
sources and their limitations. 
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Chapter Three: Data Sources and Limitations 
The Hong Kong data in this study are from two different sources. The cross-section 
data are from the one percent sample data set of the 1996 Population By-census 
while the time series data are from 1975-1996 Hong Kong Monthly Digest. 
3.1 Data Source of the Cross-section Analysis 
The 1996 Population By-census was a large-scale survey, about one-seventh of all 
quarters in Hong Kong were in the sample： The Census and Statistical Department of 
Hong Kong Government carried out the survey during 16-24 March 1996. All 
persons presented in Hong Kong at the reference moment were enumerated, citizens 
who temporarily outside Hong Kong were also included. Household of the same flat 
is defined as a unit and all household members were asked for their demographic and 
socio-economic characteristics. Although, this is not a specific survey for fertility 
study, many basic indicators reflecting women's socioeconomic characteristics and 
those of their husbands are useful for our study. 
3.2 Data Source of the Time-series Analysis 
The data for the time series analysis are from 1975-1996 Hong Kong Monthly Digest. 
It was a comprehensive survey for different socioeconomic characteristics in Hong 
Kong and it was conducted by the Census and Statistical Department of Hong Kong 
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Government. The total fertility rates and other variables are adopted in our analysis. 
Two data sets are not specific for fertility study, therefore limitations exist. In the 
following，we will try to point out some data limitations and our partial solutions. 
3.3 Data Limitations for the Cross-section Analysis 
There are several limitations for the cross-section data. First, many important 
variables for the fertility study, e.g. duration of marriage, frequency of coition, 
knowledge of contraception and number of child mortality, are unavailable. Second, 
as the survey only reported members within the same flat, children who did not live 
with their parents cannot be counted. Also，divorced women without the right of 
custody are treated as childless. Third，only the relationship between the members of 
the household is known, but whether the woman is the children's mother by birth or 
is only a stepmother is not known. 
The third problem is insoluble. In order to overcome the first problem, we employ 
variables those are theoretically influential to fertility, e.g. husband's educational 
level, husband's income level, wife's age. To solve the second problem, we only 
include married women at age under 50, as they are more likely to live with their 
children. 
3.4 Data Limitations for the Time-series Analysis 
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For the time series analysis, results are more accurate for widen time horizon and 
higher frequency data. However, the divorce rates, one focus of our analysis, are 
limited both in time dimensions and frequency. Only annual data for 22 years are 




Chapter Four: The Decision of Birth 
In this section, we are going to analyze the factors which influencing decision of 
whether to have children. As we mentioned in the introduction, the fertility rate of 
Hong Kong is very low, around 1.3-1.5 in the previous five years. Therefore, the 
decision of whether to have children instead of how many children to have becomes 
a major concern to us. Before the discussion of empirical results, we will take a look 
at the data, variables included in the regression and the statistical framework. 
4.1 Variable Definitions and Explanations 
/ 
In our model, 8820 observations of married women, aged below or equal to 50, are 
used8. The probability of having children is estimated by logit regression, as the 
dependent variable is binary, "one" is recorded to be having children and "zero" 
otherwise. There are many different regressors, such as whether having domestic 
helper, wife's year of education and income, husband's age...etc. All variables are 
defined as follows. 
Wife's age is included. The higher the wife's age, the higher the probability of having 
children, as the probability of birth is accumulative with age. The square of the wife's 
8 Owing to the reason that the children not living with their parent were not counted, the women 
older then 50 will not be taken into account. Also, those married women who live in the same flat but 
are not the heads of families or not the spouses of the heads offamilies are not take into account. 
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age is included to test whether the probability of having children have a non-linear 
relationship with wife's age. 
Wife's year of schooling is expected to be an important determinant. The longer the 
years of schooling, the higher the time cost of having children. The year of schooling 
also change people preference on the decision of having children. The net effect is 
ambiguous. Many studies found that higher women's educational level will lower 
fertility and the probability of having children. 
Wife's monthly earning^ examines the effect of income on the probability of having 
/ 
children. The higher the income, the higher the wife's time cost in child rearing 
activities, which may lower the probability of having children. However, higher 
income also has positive effect on the probability of having children, as children are 
normal good. 
The variable of whether the wife has lived in Hong Kong equal to or more than 7 
years measures whether duration of living in Hong Kong has effect on parent's 
preference toward the decision of giving birth. Dummy is used here with one 
represents the one have been lived in Hong Kong equal to or more than 7 years and 
zero otherwise. 
9 jt would be better to use female's hourly wages instead of monthly income from main employment as 
ho ur focus is the analyze the effect of the women 's time cost to fertility. However, there is no data for 
female 's hourly wage. We can only use the monthly earning as an approximations for the hourly wage. 
Since women with children usually have less working hours and lower monthly earnings, the 
30 
Born place is an important determinant of the probability of birth. It is expected that 
owing to Confucianism, those wives born in China have traditional preference 
toward big family size. Thus, the women born in China may have higher probability 
of giving birth. Dummy variables are adopted, with one represents those wives bom 
in China and zero otherwise. 
The husbands' characteristics are also employed for our analysis. The variables are 
defined as follows. 
Similar to that of female, the husband's year of schooling is adopted. It serves as 
proxy measure of the husband's preference on the decision of having children. Also, 
the husband's monthly earning is employed. Unlike the decision of how many 
children to consume which can apply the quantity-quality theory to explain the 
negative relationship between income and number of children. Here, the decision is 
whether to have children，and children are assumed to be normal good. Therefore, 
the higher the husband's income level’ the higher would be the probability of having 
children. 
By the same token, whether the husband has lived in Hong Kong more than 7 years 
or not is used to measure the change of parental preference due to the duration lived 
in Hong Kong. Dummy variables are used here—one represents those have been 
lived in Hong Kong equal to or more than 7 years and zero otherwise. Also, it is 
coefficient of the earnings variable tends to be biased upward. 
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expected that those husbands born in China have higher probability of having 
children. Similarly, dummy variables are employed here—with one represents those 
husbands were born in China and zero otherwise. 
Whether the household has domestic helper is expected to be an important 
determinant of the probability of having children in Hong Kong as domestic helpers 
can help the mother to rear children, so the mother can go out to work in the labor 
market. Therefore, those households having domestic helpers are expected to have 
higher probability in having children^�Dummy variables are employed here with 
one is recorded as those households with domestic helpers and zero otherwise. 
/ 
The summaries of the expected sign of the variables are shown at Table 3. 
Table 3: Summary of the expected sign of birth behavior  
Explanatory variables Expected Sign  
Woman 's characteristics  
Age ~~ Positive  
Square of a^e ~  
Years of schooling Negative  
Monthly Earning Negative/Positive  
Born in China Positive  
Whether the woman has lived in HK Negative/Positive 
over than 7 years  
Husband*s characteristics  
Years of education Negative  
Monthly Earning Positive  
Whether the husband has lived in HK -
more than 7 years  
Born in China Positive  
Community variables  
Whether have domestic helper/s | Positive  
10 The variable of whether the family has domestic helper may be endogenous instead of exogenous. 
However, there ore insufficient data for us to let it to be endogenous. 
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4.2 Statistical Framework 
-Logit Model 
The probability of having children is estimated by logit regression. The dependent 
variable is binary, one for those recorded to be have children and zero otherwise. The 
functional form of logistic function is: 
1 + exp(- XtP) 
/ 
where ； i s a vector of explanatory variables and are estimated coefficients. 
The probability of having children is estimated by the maximum likelihood 
estimation method. 
4.3 Results and Explanations for the Regression of the Decision of 
Birth 
Sample of married women are extracted. There are 8820 observations. The logit 
model is employed for our empirical analysis. 
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Table 4 reports the estimation results". 
Table 4: Logit Regression for birth behavior  
Explanatory variables Estimated coefficient 
尸 (|t-ratio|)  
Woman ,s characteristics  
A ^ “ 0.70075 
(16.558) 
Square of age -8.54E-03 
(15.025) 
Years of schooling -5.60E-02 
(5.0059) 
Monthly Earning -2.97E-05 
(10.891) 
Born in China ‘ 0.15335 
(2.0171) 
Whether the woman has lived in HK 5.00E-02 
over than 7 years (0.4386) 
Husband's characteristics ‘ 
Years of education -4.20E-02 
(4.0536) 
Monthly Earning 5.53E-08 
(4.0536) 
Whether the husband has lived in HK 0.35525 
more than 7 years (2.2244) 
Born in China “ 0 , 2 6 1 8 8 
(3.5299) 
Community variables  
Whether have domestic helper/s 1.888 
(13.566) 
Constant " 41.716 
(14.722) 
LIKELIHOOD RATIO TEST 二 1423.66 WITH IID.F.  
MADD ALAR-SQUARE 0-1479 
Years of education have negative impact on the probability of having children. It 
shows that the longer the year of schooling the wives had, the less likely that they 
“The computer software ofShazame (version 7.0) is employed for our analysis. 
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would have children. It is because the education changes the parent's preference 
toward having children. 
The estimated coefficient of the variable wife's monthly earning is negative and 
statistically significant. In other word, the higher the income of women, the lower the 
probability of having children. One of the possible explanations is Mincer's (1973) 
theory that the higher the wife's income, the higher the time cost of rearing children 
will be and which is larger than the positive income effect. Therefore, the lower the 
probability of consuming it. 
The variable of born place shows a positive estimated coefficient that is statistically 
significant. The result is consistent with our expectation that those women who bom 
in China have higher probability of having children. 
Besides the consideration of the wives' characteristics, the husbands' characteristics 
are also taken into our considerations. Consistent with that of wife, the husband's 
years of education shows a negative estimated coefficient. The years of schooling 
reflect that different preference of parent with different educational level towards the 
decision of having children—the longer the person has been educated, the lower the 
probability of having children. 
The estimated coefficient of the variable husband's monthly earning has the same 
35 
sign as the wife's wage, but statistically insignificant. Therefore, husband's income 
may not be a curial determinant of the decision of giving birth in Hong Kong, which 
is consistent with our finding in the decision of fertility (for detail, refer to Chapter 
Five). 
The variable of the duration of husband lived in Hong Kong shows a positive 
estimated coefficient. It means that those wives with husband who have lived in 
Hong Kong more than seven years have higher probability of birth. Similar to those 
of women, husbands who born in China have higher probability of having children. 
/ 
The estimated coefficient of whether having domestic helpers or not is positive and 
statistically significant at the 5 percent level. It is consistent with the Mincer's 
assertion (1963) that the lower the women's time cost of rearing children, the higher 
the demand of them. As the employment of domestic helpers to rear children lowers 
the cost of consuming children, the probability for those households with domestic 
helpers to have children will be higher. 
4.4 Summary 
In sum，there are many determinants of whether the couples have children or not in 
Hong Kong. In our finding, the most significant one is the year of education of the 
wives. It shows a negative impact on the probability of birth. The more the wife 
being educated, the lower the probability of having children. It is because education 
changes parent's preferences toward the decision of whether to have children. Also, 
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both wife's education and monthly earning are statistically significant. This implies 
that education change women's preferences besides affecting their wage. The 
illiteracy rates of females in Hong Kong have greatly decreased since the 
implementation of compulsory education. Also, the opportunities to have tertiary 
education have widened recently. The higher the wives' educational level shapes the 
women's preference that lowers the probability of birth. Also, it raises their time cost 
of rearing children and shortens their fertile cycle. This explains why more well 
educated women decided not to have children. Also, the place where women were 
born is an important determinant on the decision of giving birth. As we see from the 
results, women whom born in China have higher probability of giving birth. This 
/ 
gives us some insight that the fertility of Hong Kong will rise if more females 
emigrate from China. In the next chapter，we will focus on decision of how many 
children to have. In doing so，different models are adopted. 
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Chapter 5: Fertility Behavior 
In this chapter, our focus is on the determinants of fertility, i.e. how many children to 
have. The reason of studying the determinants of fertility in addition to the decision 
of whether birth is that, (a) for most studies of the decision of birth behavior, fertility 
is the main focus, the study of fertility behavior in Hong Kong can give us a room to 
make a comparison with different countries; (b) the modern techniques of count data 
model can be tested for the analysis of fertility; (c) the determinants whether birth 
and those of fertility can be compared. 
/ 
Our model is based on the microeconomic theories on fertility. In the following, we 
will include variables that are influential to the fertility rate in Hong Kong into the 
analysis. 
5.1 Variable Definitions and Explanations 
The definitions of the variables included in our regression are the same as those in 
chapter four. Therefore, we only state the explanations here. Owing to biological 
capacity, it is believed that the number of children increase with the age of mother. 
Also, many empirical researches show that wife's age is positive related to the 
fertility. The square value wife's age is included to measure the age specific fertility 
trend. Square value is to test whether there is non-linearity in cumulative fertility. 
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The wife's educational level affects individual preference (Easterlin 1985) towards 
having children beside affect their wages. The effect of education on fertility is 
ambiguous. Higher educational level can help to reduce child mortality, which in 
turn higher the fertility. But the higher educational level may in turn higher the time 
cost of the child rearing activities. So，more attention should be paid on the 
interpretation of the coefficient of education in the regression. 
Theoretically, the effects of wife's monthly earning^^ on fertility is not obvious. As 
the children is viewed as normal good, the higher the wife's incomes, the higher the 
demand for children. However, higher income also leads to higher price of rearing 
/ 
children as the time cost of rearing children increase with income. Therefore, effects 
of wife's income on the demand for children are ambiguous. It is generally observed 
that the net effect of the offsetting income and substitution effects associates with the 
increase in wife's income lower the fertility. 
Besides the wife's characteristics, those of her husband's are also adopted. This is 
because husband also plays role at the fertility decision. The husband's educational 
level is used as a proxy measure of the husband's potential wage. Also，it can be used 
as a proxy measure of the husband's preference of having children. The husband's 
monthly earning is insensitive to the price of rearing children. It is because the 
Similar to the decision of birth, our focus is to measure the effect of time cost of women to fertility. 
Therefore, it would be better to use hourly wage instead of monthly earning. However, there is no 
variable of hourly wage in our data, we con only use the monthly earning. The estimated coefficient of 
monthly income may over estimate the effect of the hourly wage. 
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primary responsibility of rearing children is on mother. As children is treated as 
normal good to the parent, the higher the husband's income level, the higher the 
demand for the children. 
Similar to the discussion of birth decision, those who born in China are expected to 
have more traditional point of view in the family size and aspirate for large family. 
Also, the variable for those who lived more than seven years in Hong Kong is 
adapted to measure whether the lifestyle in Hong Kong will shape people's 
preference towards the number of births. The variable of whether having domestic 
helper is employed to measure whether the importation of domestic helpers will 
/ 
encourage births of children. 
5.2 Statistical Framework 
Many different statistical specifications have been used for the fertility analysis. Our 
strategy is to use three widely used statistical models to estimate and compare the 
results of them. 
-Ordinary Least Square 
One widely used is the least square method. The least square equation is stated as: 
Ni 二 b ^ X i A + u" 
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where Nj is the number of live children to woman i, Xi is a vector of explanatory 
variables, b^  is constant and Uj is the error term with normal distribution. 
-Poisson Regression 
In the Poisson regression, the probability that N^ is equal to n is given by: 
Pr [N. 77 = 0,1,2….. 
where Ni is non-negative dependent variable and Xj is equal to 
where ^ is a vector of coefficients and bo is a constant scalar, which is similar to the 
least square regression. Our aim is to estimate the coefficient vector B and the scalar 
constant. It is done by the maximum likelihood estimation method. 
-Generalized Poisson Regression 
To handle the over and under-dispersion, we adopt the use of GPR proposed by 
Wang and Felix (1997). The probability function of number of children H is given 
by 
=0，1，2,3 …. 
where Ni is a non-negative integer, which is assumed to be a generalized Poisson 
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random variable. Similar to the SPR model, jd- is equals to exp(/?o + ^ ；^) and 
where X； is a vector of explanatory variables. In our model, both wife and husband's 
personal characteristics and the family characteristics are included as the explanatory 
variables. Also, bo is a scalar constant. 5 is a vector of regression parameters that we 
try to estimate. In estimating the a and B’ we have to write the Generalized Poisson 
model in the log-likelihood form: 
= (A^ -1 ) log( 1 + ccN丨)-“？ + “ N �) — i o g ( ！ ) 
/ 
a and B are being estimated by maximizing the log-likelihood function. 
5.3 The Empirical Results 
In our model, 8820 married women, aged between 16-50, are being selected. 
Because of the data limitations, women older than 50 are ignored. Due to the 
biological restraint, those women younger than 16 would not be selected. Estimation 
results are shown at Table 5. 
As the Ordinary Least Square (OLS), the Standard Poisson Regression (SPR) and the 
Generalized Poisson Regression (GPR) models show different magnitudes of 
estimation, comparisons of the models' performances are helpful. Several measures 
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of the goodness of fit are available^^ For simplicity, the Akaike information criterion 
(AIC) is adopted here. Indicated by the value of AIC, the GPR gives a better fit than 
Table 5: Regression for the Fertility Decision  
Explanatory Ordinary Standard Generalized 
Variable Least Square Poisson Poisson 
Regression Regression 
Coefficient Coefficient Coefficient  
|(|t-ratio|) |(|t-ratio|) |(|t-ratio|)  
Wife's Characteristics  
A ^ “ 0.277 0.287 0.279 
(17.33) (18.038) (21.140) 
Square of Age -0.003 -0.003 -0.003 
(15.11) (16.655) (19.562) 
Year of Schooling -0.044 -0.023 -0.021 
(11.77) (8.155) (9.315) 
Monthly Earning -0.012 -0.014 -0.014 
(ir.76) (11.891) (13.477) 
Bom in China 0.056 
(2.973) (2.674) (3.346) 
Live in Hong Kong more than 7 0.288 o X ^ 0.224 
years (6.741) (5.810) (7.448) 
Husband's characteristics  
Year of Schooling -0.029 -0.018 -0.016 
(8.038) (6.493) (7.3759) 
Monthly Earning 0.001 0.0002 0.013 
(2.073) (0.459) (0.248) 
Born in China 0.192 0.114 0.105 
(7.356) (5.687) (6.16) 
Live in Hong Kong more than 7 -0.125 -0.029 -0.035 
years (1.934) (a545) (0.753) 
Community variables  
Have domestic helper 0.332 
(12.16) (11.689) (11.756) 
Constant ^ -5-057 
(11.71) (16.615) (19.364) 
Dispersion Parameter -0.111 
(38.491) 
AIC 12409 12387 12019 — 
Detail discussions of the goodness offit are presented at the part of literature reviews. 
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OLS and the SPR (see Table 5). This suggests that the GPR should weight more 
heavily, but it doesn't mean the other two models can be ignored. There are two 
reasons: First, the coefficients of the two Poisson models are difficult to interpret. 
Second, in order to avoid the misspecification of the model, different models should 
be employed to check the consistency of the estimation. 
The dependent variable, the number of lived children ever born, is regressed with the 
12 independent variables. The negative sign (-0.11078) of the dispersion parameter 
estimated by the GPR model reflects the situation of under-dispersion. Also，it is 
significant at the 5 percent level. Therefore, the estimation in the SPR is inefficient^^. 
I 
The estimated coefficients from both SPR model and the GPR model are close to 
each other. However, without accounting for the under-dispersion in the SPR model, 
there is over-and under-estimated for the standard error and the t-value 
• 15 
respectively . 
Now let's discuss the estimated relationship. All three models indicate a positive and 
statistically significant effect of the age on the fertility. This is due to the fact that 
accumulative fertility is the dependent variable in our models. Also, the variable of 
the square of age shows an opposite sign to the variable age. That is, the number of 
children born increases monotonically with the wife's age and at a decreasing rate for 
the older women. It may be due to the fact that delayed marriage by younger women 
The assumption of the SPR is the equalization of the conditional mean and variance of the 
dependent variable. 
“For a detailed discussion, refer to Wong and Famoye (J997). 
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shortens their active productive cycle. Also, the younger women have not yet 
completed their fertile cycle. 
The wife's year of education has the expected negative impact on fertility and is 
statistically significant in all three models. It is consistent with the findings of other 
countries studies (see Wang (1988), Marline (1996)). Also, the husband's year of 
education also shows an expected negative impact on the fertility. This pattern holds 
in all models. In other words, the higher the husband and wife's years of schooling, 
the fewer the children they have. Comparing the magnitudes of the estimated 
coefficients，we can see that wife's educational levels have somewhat greater impact 
on the individual fertility than the husband's educational level. This pattern is 
consistent in all models. The wife's education not only affects their working 
opportunities, but also has impacts on other sides�Anrudh (1981) argues that “ (a) the 
use of contraception increases with education，(b) the duration of breastfeeding 
decreases with education, (c) the length of the closed birth interval increases with the 
use of contraception and the duration of breastfeeding, (d) the effect of education on 
birth interval through use of contraception is positive, and (e) that this effect through 
breastfeeding is negative". We are sure that the wife's education have a dominant role 
in the individual fertility, but the magnitude of the effect of the husband's education 
is not small when comparing with other variables. That implies both husband's and 
wife's educations have important impacts on fertility. 
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The wife's monthly earning has a statistically significant, negative effect on fertility^^ 
This reflects the substitution effect of the women time cost is greater than the income 
effect. Hence the higher the income level, the fewer the children they want. In fact, 
women labor participation is much higher nowadays, and more educated women 
prefer job rather than household work, especially those with tertiary education. 
Therefore, the negative estimated coefficient is expected. These results support the 
neoclassical analysis of wife's opportunity cost of raising children. Compared with 
the husband's monthly earning, an interesting result occurs. The husband's wage has 
the positive effect, as opposite to that of wife's, on fertility, though it's not 
statistically significant in the two Poisson models. This implies that the higher the 
husband's income, the more children they want. It is consistent with the fact that 
children are normal good to the parents. 
All three models predict that the born place of women does matter. Bom in China 
has a positive influence on the number of children in all three models with 
statistically significant at the 5 percent level. The sign of the coefficients is matched 
with our expectation, which suggests that women born in China have higher 
individual fertility than those who are not. Also, the magnitude is large when 
compared with the other variables. In our sample, around one third of women were 
bom in China and the average number of children per woman is 1.756，which is 
^^ For a more permanent concept of wages, the estimated wages is used. The regression with the 
estimated income is shown in Appendix One. Also, we have done other regressions to test the whether 
there is co-linearity between the variable of the wife's income and education by dropping the variable 
of wife's income. The results shows that there is not much changes of the estimated coefficient of the 
46 
much higher than those who are not born in China^^. This may reflect the tradition 
attitudes toward the large family size of those women came from China. Similarly, 
the born place of husbands is also being tested. It does have a statistically significant 
positive effect on fertility in all of three models. In other word，higher number of 
births for those husbands came from China. By comparing the magnitude of the 
coefficients, it can be found that the effect of husband's born place on fertility is 
much larger than that of wife's. This may represent the dominant role of husband in 
the family decision and also the stronger traditional views toward the larger family 
size of the men than women from China. This also reflects Easterlin's hypothesis 
(1973) that parental preferences for children are also shaped during their childhood. 
/ 
Wives who live in Hong Kong for more than 7 years (DUR) shows a positive impact 
on fertility in all models, and is statistically significant. This can be explained by the 
fact that children can also be treated as capital goods because people will have a 
long-term investment only at a stable environment. If people have to move all the 
time, it is risky to make long-term investment, such as consuming children. 
Therefore, the longer the time in the same location of residence, the higher the 
individual fertility. It also indicates that the duration in Hong Kong shapes wives' 
preference toward the fertility decision. An unexpected sign is found in the husband's 
duration of staying in Hong Kong, but it is not statistically significant, hence not 
discuss here. 
other variables (see Appendix Two). 
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The community variable, whether to have domestic helper has the expected positive 
coefficient effect on fertility, which is statistically significant in both models. It is 
consistent with our expectation that the domestic helper is a substitute for the 
mother's time cost in rearing children. Therefore, the importation of domestic helper 
• • 1 8 
has a positive effect on fertility . 
The above results give us some insights about the determinants of fertility in Hong 
Kong. Some studies found that the effects of determinants of fertility may be 
different for different cohorts. Therefore, in the following, we will divide our sample 
into two cohorts so as to test whether the effects of determinant to different cohorts 
are different. 8820 married women are selected. They are separated into two cohorts 
according to their age, 16-30 and 31-50 respectively. We will use the GPR in our 
analysis. The determinants of fertility are being examined. There are in total 1350 
observations for the married women at the age range between 16-30 and 7470 
observations for the women at the age range between 31-50. The women at the age 
under 16 are not considered, as there are no women who had children under 16. Also， 
the women at the age above 50 are not taken into our analysis because bias may exist 
due to data limitations (for details，refer to chapter three). In the followings, we will 
口 The average number of children for those who were not born in China is 1.443. 
The causality is ambiguous here—the family have domestic helper may have more children as the 
domestic helper lower their time cost of having children. However, the families with more children 
are more likely to have domestic helper. Therefore, we are not sure whether the domestic helper leads 
to higher fertility or higher fertility leads to the employment of domestic helper. But because we do 
not have enough data to take the variable of domestic helper as endogenous, we assume it is 
exogenous here. 
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compare the empirical results of the regressions. The results are shown at Table 6. 
Table 6: Regression for two different cohorts  
Explanatory variables The model with the age The model with the age 
between 16 and 30 between 31 and 50 
Estimated coefficient Estimated coefficient  
(|t-ratio|) (|t-ratio|)  
Wife's characteristics  
A ^ “ 0.122 0.245 
o (0.56595) (11.204) 
Square of Age -1.56E-04 -2.88E-03 
(0.039) (10.791) 
Years of schooling of the woman -0.034 -0.021 
(3.912) (9.305) 
Monthly Earning -0.061 -0.011 
(11.375) (9.743) 
Whether the woman has lived in HK -0.082 0.307 
over than 7 years (1.244) (9.495) 
Bom in China ” -0.038 0.062 
(0.630) (3.7204) 
Hush ands characteristics  
Years of education of husband -0.036 -0.014 
(4.603) (6.283) 
Monthly Earning -5.55E-04 5.20E-05  
(0.319) (0.091) 
Whether the husband has lived in HK 0.023 -0.086 
more than 7 years (0.191) (1-370) 
Born in China 0.297 0.09 
(4.911) (5.343) 
Community variables  
Whether have domestic helper/s 0.641 0.276 
(8.621) (9.732) 
Constant ‘ -2.372 -4.406 
(0.835) (9.879) 
Dispersion parameter -0.169 -0.111 
(16.441) (37.962) 
^ “ 1246 10591 
There are not much different between several variables. Therefore, we are not going 
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to discuss the details of each variable here. Both models show that there is 
under-dispersion for the dependent variable. The magnitude of the wife's year of 
education is much higher in the younger cohort as compared with the older cohort. 
Also, similar result is found at husband's educational level. It reflects that modem 
education has much negative impact on the fertility decision. The younger generation 
with modern education shows a lower demand for children. Similar to previous 
findings, higher educational level would leads to lower fertility. 
An interesting result is found for the variable of wife's age. It is statistically 
significant for those wives with the age between 31 and 50, just as the result at 
previous section. However，for the younger cohort, the variable of wife's age is 
insignificant. This may be due to two reasons. First, the median age of marriage 
increase rapidly from 1971-1996 (as shown in Figure This shortens the marriage 
duration and childbearing period for the women in the younger cohort. Therefore，the 
variation of the variable "wife's age” in the younger cohort is not large. Second, the 
difference in the sample sizes between the two cohorts may also lead to the 
difference in the t-ratios—the sample size of the older cohort is much larger than that 
of the younger one. Therefore, it is not surprising that the t-ratio in the younger 
cohort is much lower. 
The negative effect of women's income on fertility is far larger for the younger 
cohort. It may be because the younger cohorts haven't recouped the cost of education 
19 The higher education level leads to the marriage postponement. 
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investment. They have less children, or even childless as they are reluctant to have 
children at young ages, which may disrupt their careers at young ages. The older 
cohort is more likely to have recouped the cost of education investment. Therefore, 
the negative effect of income on them is smaller than the younger cohort. The 
husband's income has a positive effect on the fertility, but it is statistically 
insignificant. This implies that the husband's income is insignificant to the fertility 
decision.^^ 
-Quantity-Quality analysis 
As mentioned in the literature review, there is a widespread belief that the quantity 
and quality of children are interrelated. The increase in the demand for children will 
raise the cost or the shadow price of the quality of children and vice versa. The aim 
of this section is to test the quantity-quality theory. The measurement of the number 
of children is straightforward. However, it is difficult to measure the quality of 
children. The years of children's schooling is used as proxy for their q u a l i t y � � T h e 
limited information technique of two-stage least squares is adopted for the analysis. 
The sample comprises 1353 married women. 
Another regression without husband's education is done so as to test whether the insignificant 
result is due to the correlation between husband's income and education. The insignificant result still 
remains. 
The children under 15 are excluded in the estimation of child quality so as to avoid the basis of 
year of schooling as the proxy measure due to the compulsory education in Hong Kong. It is because 
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For most of variables, the definitions are the same as those at the previous section, so 
we do not repeat here. For other variables, the definitions are follows. 
The variable of whether the language use in the family are Cantonese or English is 
used at the quality equation. As the medium of instructions in school is either 
Cantonese or English, the Cantonese or English speakers should be more easily to 
understand the things that.teachers taught. Therefore, the higher the quality they have. 
This variable is exogenous in the quantity equation, as it does not have significant 
impact on the quantity of children. A dummy variable is used, one for those families 
which use Cantonese or English as a media of communication at home and zero for 
22 
those families which use other language as media of communication at home . 
Table 7 reports the estimation results. 
For the quantity aspect, most of the variables are similar to the previous section. 
Therefore, we do not discuss the details of each variable here. The variable we 
concerned, estimated child quality, its predicted value of the children quality is 
positive but statistically insignificant. This implies that the quality of children does 
not have significant impact on the fertility decision. 
all children under 15 should enjoy free edycation. 
jn order to check whether the instrument variables are good, we have checked whether the 
variables are highly correlated with the dependent variable at the first stage estimation. Here, we find 
that the variables of wife ’s age and have domestic helper have large t-ratios in the quantity equation 
whereas the variable of medium of communication at home has a large t-ratio at the quality equation. 
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Table 7: Quantity-Quality Regression  
Explanatory Estimated Estimated 
Variable Coefficient For the Coefficient For the 
Child Quantity Child Quality  
(|t-ratio|) (|t-ratio|)  
Estimated Child Quantity - -0.478 
(2.717) 
Estimated Child Quality -
(0.897) 
Wife's Characteristics  
A ^ -0.409 -
(1.544) 
一 -0.058 -0.007 
(5.273) (0.719) 
Year of schooling “ -0.045 0.039 
(4.381) (1.77) 
Bom in China 一 0.307 0.279 
(0.564) (2.025) 
Live in Hong Kong more than 7 years 0.057 0.076 
； ( 0 . 5 5 7 ) (4.081) 
Husband's Characteristics  
Year of s c h o o l i n g - 0 . 2 1 6 
( 2 . 1 3 6 ) (3.618) 
“ - 0 . 0 2 7 - 0 . 0 0 3 
(1.158) (1.158) 
Born in China — 0.661 0.207 
(1.186) (1.482) 
Live in Hong Kong more than 7 years -0.025 -0.023 
(0.2602) (0.985) 
Community Characteristics  
Have domestic helper 1.177 -
(14.16) 
Use Cantonese or English as media of - 0.794 
communication at home (3.474) 
Constant “ 3：^ 12.092 
(8.132) (18.82) 
^ 0.0854 0.1913 — 
By the same token, factors affecting the children quality are not our focus of analysis 
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here, so we do not discuss all the details here. The variable we concern, the estimated 
child quantity, shows a negative estimated coefficient and which is statistically 
significant. This means that there is a tradeoff between the quantity and quality of 
children. The more the children the parent has, the less amount of investment they 
will put on each child. Also, the estimated coefficient of the variable of media of 
communication at home is positive and statistically significant. It is consistent with 
our expectation. In sum, the numbers of children have a significant effect on the 
decision of child quality but not the reverse. 
5.4 Summary 
1 
From the results, we know that count data model does perform better than the linear 
regression model. Also, the GPR perform better than SPR. This is consistent with the 
findings of Winkelmann and Zimmermann (1994) that when the dependent variable 
is positive discrete number, count data model does perforin better than linear 
regression model. 
Similar to the findings of other countries (for details, refer to literature review)， 
wife's educational level is also a crucial determinant of the fertility in Hong Kong. 
Moreover, husband's educational level also plays an important role. The effect of 
education is greater for the younger cohort. 
Parental preference affects the fertility decision—their born place also shaped their 
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fertility decision. This implies the Pennsylvania School of Thought's assertion that 
parents' preference is important determinant of fertility also holds in Hong Kong 
case. The quantity of children affects the parent decision on the child investment but 
not the reverse. In the next chapter, we will have a time series analysis on the fertility 
decision. It is believed that the divorce rate and housing price play an important role 
at the fertility decision. We will try to analyze whether the increasing divorce rates 
and housing price have impacts on total fertility, rate in Hong Kong. Also, the 
variable of housing price index will also be taken into considerations. 
t 
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Chapter 6: Time Series Analysis 
As mentioned before, the data of 1975-1996 Monthly Digest are used. We employ 
co-integration analysis method to estimate the long-run equilibrium relationship 
between fertility rate and other variables. Our focus is not on the method, so it is not 
presented here. Besides the adoption of cointegration for the long run equilibrium, 
we also employ the error correction model for the short-run dynamics. Our focus in 
the time series analysis is to estimate the long run effect of divorce and other 
exogenous variables on fertility. 
/ 
The model consists of four variables: Total Fertility Rate (TFF), Crude divorce rate 
(CDIR), GDP per capita (GDPP) and Growth Rate of Female Labor Participation 
Rate (GFLP). The crude divorce rate is presumed to be endogenous with the fertility 
rate while the other variables are exogenous in our model. The definitions and the 
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explanations of the variables are as follows . 
The total fertility rate (IFF)^"^ is defined as "the average number of children that 
would be born alive to 1000 women during their lifetime if they were to pass through 
all their childbearing years following the age-specific fertility rates of a given year". 
The definitions of the variables TFF and CDIR is extracted from "Demographic trends in Hong 
Kong 1981-1996" ppl 76-177 by Census and Statistical Department Hong Kong. 
^^ The total fertility rate instead of crude birth rate is used for the analysis is because 1) it is based on 
the recent births and thus can reflect the recent conditions; 2) it also controls the age composition. 
. \ 
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Crude divorce rate (CDIR) refers to "the number of divorce decrees granted during a 
calendar year to the mid-year population of that year. It is expressed in terms of 1000 
population". This variable is included as it is expected that higher divorce rate may 
cause lower fertility rate (Olsen 1994). Women bargain for the fewer children so as 
• 25 
to avoid being single parent in case of divorce. 
Growth Rate of Female Labor Participation Rate (GFLPR)^^ is defined as the growth 
rate of the number of women in the labor force during a calendar year to the 
mid-year female population. The variable is included to measure the time cost of 
female to child-rearing activities. It is generally believed that the higher the female 
labor participation rate, the lower the fertility. 
Gross Domestic Product Per Capita (GDPP) is the value of domestic production 
during the calendar year divided by the total population of the year. It is included to 
measure the effect of income on fertility. It is believed that children are normal good, 
the higher the income level is, the higher the demand for children. 
Unit Root Tests 
The necessary condition of the conitegration is to test if the variables are integrated 
25 T}je decreasing fertility will also lead to higher divorce rate. It is because fewer marital-specific 
capitals lower the cost of divorce. 
We use the growth rate of female labor force participation rate instead of female labor force 
participation here as female labor force participation rate is 1(0), whereas the growth rate is the 
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of the same order. Many methods for the unit root test are available; here we adopt 
the augmented Dicker-Fuller test. The test showed there is no evidence that those 
variables are not 1(1). 
Cointergration Tests 
The cointegration test at Table 8 suggests lhat the variables are cointegration. In 
other words, the variables are bound by the long run equilibrium relationship. Also, 
the number of conitegrating vectors is confirmed as two, since r=2 cannot be rejected 
by the 95 percent critical values, which is consistent with the rank-determination 
/ 
tests. 
Table 8: Cointegration Test  
Cointegration LR Test Based on Maximal Eigenvalue  
Null Alternative Statistic 95 p e r c e n t 9 0 percent 
Hypothesis Hypothesis Critical Value Critical Value 
R:=:Q K=l 26.0490 “ 21.9200 ~ 19.6700 
R<=1 R=2 17.6055 15.2700 13.2100 
Choice of the Number of Cointegration Relations using Model Selection Criteria  
Rank Maximized LL | AIC SBC HQC 
R=0 71.2234 55.2234 46.4951 53.1673 
R=1 84.2479 62.2479 50.2464 59.4207 
R=2 93.0506 67.0506 52.8671 63.7094 
Estimates of Long-Run Conitegrating Vector 
Based on the theory and the maximal eigenvalue, we adopt the first vector as our 
needed 1(1) 
58 
long run analysis. Results are shown at Table 9. 
Table 9: ML estimates of the long-run cointegrating vector  
Coefficient Dependent Variable = Total Fertility Rate  
(|t-ratio|)  
Crude Divorce Rate (CDIR) -6.2776 
GDP Per Capita (GDPP) 0.10468 
(2.09) 
Growth Rate Female Labor -8.0613 
Participation Rate (GFLP) (1.63) 
Intercept 3.3403 
- (1.233) 
Note: There are 24 observations from 1975 to 1996. The 1 (I) exogenous variables included in the 
VAR: GDPP and GFLP. 
The negative parameter of the variable CDIR brings to the light that a higher divorce 
rate will lead to a lower fertility rate. It may reflect the rising trend of marital 
dissolution and the threat of uncertain prospects for child support in the cases of 
divorce. Therefore, women may bargain for fewer children, or even no child, so as to 
avoid being single parents in the cases of divorce. 
The inclusion of the variable GDP per capita is to test the effect of income on 
fertility in Hong Kong. A positive coefficient is found. This indicates that in long run, 
the higher the income is, the higher the fertility. 
Another variable included in our model is the growth rate of female labor 
participation rate (GFLP). The negative parameter reflects higher female labor 
participation rate will lead to declining fertility. The increasing female labor 
participation rate may be caused by more working opportunities for women which 
higher the cost for child rearing activities. 
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Error-correction model (ECM) 
The result of error-correction is shown at Table 10, which is estimated by OLS based 
on cointegrating VAR(l). The error-correction model is employed to capture the 
short run dynamics. As the results in Table 11 shows, the error-term is statistically 
significant and displays the expected negative sign for the estimated models and 
confirms the validity of the cointegrating relationship among the variables. 
Table 10: ECM for variable TFF estimated by OLS based on cointegrating VAR 
Regressor Coefficient . Standard Error T-Ratio 
ecml(-l) -0.09133 0.032604 -2.8012 
A Simple Linear Regression with the Housing Price Index 
Besides the above variables, housing price is expected to affect fertility. The 
increasing housing price raises the cost of rearing children. However, as the variable 
of housing price index is 1(2), we cannot put it into the study of co-integration. 
Therefore, we use the simple linear regression instead. 
Similar to the co-integration study, data of 1975-1996 Monthly Digest is used. The 
dependent variable is the total fertility rate (TFR), whereas the exogenous variables 
include housing price index (HPI), GDP per capita (GDPP), female labor force 
participation rate (FLFPR) and one-lagged total fertility rate (TFR[-1]). The 
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discussion of GDPP and FLFPR is similar to that of the above analysis. The 
inclusion of TFR[-1] is adjusted for serial correlation. 
The housing price index is expected to have a negative effect on fertility rate. The 
rise of housing price increase the cost of rearing children, consequentially which 
lowers the total fertility rate. To study the effect of those variables on fertility, we lag 
one period in the independent variables. Table 11 reports the estimation results. 
Table 11: Simple Linear Regression  
Variables Estimated Coefficients (|t-ratio|)  
TFR[-1] — .749 
(15.653) 
GDPP — .914 
(2.850) 
FLPR — -.022 
(2.345) 
m “ -.425E-3 
(2.875) 
CONSTANT ‘ 1.4051 
(2.80) 
0.971 
The signs of the estimated coefficients of GDPP and FLPR are similar to the 
co-integration analysis. The negative estimated coefficient of the housing price index 
is consistent with our expectation, which is also statistically significant. This reflects 
the higher the housing price, the lower the total fertility. 
Summary 
From our analysis, we can conclude that there is cointegration between the total 
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fertility rate and the divorce rate. In the long run, the rising trend of divorce will have 
a negative impact on fertility. The threat of being single parent in the case of divorce 
leads to the postponement of marriage and the prevalence of spinsterhood. Both child 
rearing and labor force participation demand women's time. The higher female 
literacy level and the increasing working opportunities leads to the increase of the 
number of women in labor force. During the child-rearing period, women have to 
quit their jobs so that they can spend more time with their children. Hence, in the 
long run, increasing female labor force participation is negatively related to fertility. 
Furthermore, the rises of housing price have a negative effect on the total fertility，as 
it increases the cost of rearing children. 
/ 
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Chapter 7: Conclusions 
The contribution of this thesis is to analyze the determinants of fertility in Hong 
Kong since there are only few economic studies about the reproductive behavior 
before. We hope that it can give some insights for further study. Among the other 
things, we find that both husband's and wife's educational level have statistically 
significant impacts on fertility and the decision of birth. This is consistent with the 
fertility hypothesis by Becker (1973). The effect of education is more crucial in the 
youngster cohorts. Those parents born in China have more children. Also，the child 
quantity has a negative effect on child quality but not the reverse. The divorce rate 
and the housing price index also play an important role in determining the long run 
fertility decision. One interesting finding is that husband's earning does not have a 
statistically significant effect on fertility. However, the wife's earning has 
statistically significant negative impact on fertility decision. 
In analyzing the determinants of fertility in Hong Kong, we use three statistical 
models. We find that the Generalized Poisson Regression does perform better than 
the Linear Model and Standard Poisson Regression. The count data models perform 
better than the convention least regression model. This is consistent with the previous 
finding of Winkelmann and Zimmermann (1994). The magnitudes of the estimated 
coefficients are similar for the two Poisson models but are substantially different 
from the linear model, although the directions of the estimated coefficients are the 
same. This is consistent with the findings of Wang and Famoye (1997). In the time 
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series study, we also find that there is co-integrating relationship between the divorce 
rate and the total fertility rate. This is consistent with the result of other studies. 
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Appendix One: Fertility Regression with Estimated Wage 
In chapter five, the actual wage was used with other variables in the regression. It 
may be a good idea to use an estimated income variable because the estimated wages 
are probably better measure of the lifecycle full wages than actual wages, as it is 
• 27 
more closely associated with a more permanent concept of income . 
The wages of the wives and husbands are being estimated by the OLS separately. 
The variable of age (AGE), square of age (AGE2) and the year of education 
(YREDU) are adopted. Results are quoted as follows^^: 
(-11.52) (9.122) (-8.709) (47.84) 
=0.226 
及二 - 3 3 . 9 2 2 + 1 . 3 4 4 M ( ^ - 0 . 0 i e M ^ ® 2 + 1 . 5 8 7 ^ i m ^ /， 
(-7.876) (5.591) (-6.989) (34.17) 
二 0 . 2 1 4 
where EIM and EI are the estimated income for male and female respectively. Also, 
SAGE, SAGE2 and SYREDU are defined as husband's age, the square of husband's 
Special thanks to Paul Schultz, Yale University, for the worth advice for the part of estimated 
income. 
For the estimation of the wives' wage, 4629 observations of the workingwomen are adopted while 
for the estimation of the husband's wage 8448 observatiom of the workingmen are adopted for our 
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age and husband's year of schooling respectively with t-ratio in the parentheses. 
Similar to the previous discussion, the OLS, the SPR and the GPR are adapted for the 
estimation. 
Variable I Ordinary Standard Generalized 
Least Square Poisson Poisson 
Regression Regression 
Coefficient Coefficient Coefficient  
|(|t-ratio|) |(|t-ratio|) |(|t-ratio|)  
Wife's Characteristics  
Estimated Monthly Earning -0.036 -0.022 -0.021 
(15.17) (12.439) (13.766) 
Born in China ^ 0.074 0.075 
(4.120) (2.982) (3.433) 
Live in Hong Kong more than 7 0.464 0.311 0.313 
years (10.35) (7.310) (8.856) 
Husband's characteristics ^  
Estimated Monthly Earning -0.101 -0.007 -0-007 
(6.083) (5.292) (5.826) 
Bom in China 0.339 0.215 0.211 
(12.45) (9.917) (10.230) 
Live in Hong Kong more than 7 -0.113 0.624E-03 0.016 
years (1.649) (0.010) (0.294) 
Community variables  
Have domestic helper 0.440 0.286 
(10.85) (8.544) (9.359) 
Constant 一 L S ^ 0J36 0.308 
(22.67) (5.751) (5.698) 
Dispersion Parameter -0.092 
(22.539) 
AIC 12966 12866 12649 
The variables of wife and husband's born place, duration in Hong Kong, have 
domestic helper are similar to the finding in section five, hence not to discuss the 
estimation. 
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details here. Also, the negative side of the dispersion parameter shows the situation 
of under-dispersion and the measure of the goodness of fit, AIC, shows that the GPR 
model has a better estimation than the other two models. It is consistent with the 
result in chapter five. 
The women's estimated wage (EI) shows a negative estimated coefficient, which is 
significant at the 5 percent level. It is consistent in all three models. It implies that , 
the more the wage women earn, the lower the fertility rate. For the men's estimated 
wage, the negative coefficient is shown and is statistically significant. Also, the 
results are consistent in all models. 
67 
Appendix Two: Fertility regression without wife's income 
Explanatory � （2) 
Variable Generalized Poisson Generalized Poisson 
Regression Regression 
Coefficient Coefficient  
(|t-ratio|) (|t-ratio|)  
Wife's; Characteristics  
Age 0.286 0.279 
； ( 2 1 . 3 0 3 ) ( 2 1 . 1 4 0 ) 
Square of age -0.003 -0.003 
(19.783) (19.562) 
Year of Schooling -0.027 -0.021 
(12.638) (9.315) 
Monthly Earning _ -0.014 
— (13.477) 
Born in China 0.056 
(3.7543) (3.346) 
Live in Hong Kong more 0.207 0.224 
than 7 years (7.088) (7.448) 
Husband's Characteristics  
Year of Schooling -0.017 -0.016 
(7.667) (7.376) 
Monthly Earning 0.0004 0.0001 
(0.962) (0.248) 
Bom in China 0.116 0.10466 
(6.946) (6.160) 
Live in Hong Kong more -0.032 -0.035 
than 7 years (0-71918) (0.75382) 
Community Characteristics  
Have domestic helper 0.25177 0.332 
(9.1016) (11.756) 
Constant -5.170 -5.057 
(19.350) (19.364) 
Dispersion Parameter -0.115 -0.111 
(36.787) (38.491) 
AIC 12019 12038 
The inclusion of the first equation is to test whether there is co-linearity between the 
wife's education and income. Equation two is used for comparison. 
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